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Gene transfer-mediated angiogenesis therapy 



ABSTRACT : 

The transgene-inserted replication-deficit adenovirus vector is 
effectively used in in vivo gene therapy for peripheral vascular disease 
and heart disease, including myocardial ischemia, by a single 
intra-f emoral artery or intracoronary injection directly conducted deeply 
in the lumen of the one or both femoral or coronary arteries (or graft 
vessels) in an amount sufficient for transfecting cells in a desired 
region . 
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TITLE: Gene transfer-mediated angiogenesis therapy 

ABSTRACT: 

The transgene-inserted replication-deficit adenovirus vector is 
effectively used in in vivo gene therapy for peripheral vascular disease 
and heart disease, including myocardial ischemia, by a single 
intra-f emoral artery or intracoronary injection directly conducted deeply 
in the lumen of the one or both femoral or coronary arteries (or graft 
vessels) in an amount sufficient for transfecting cells in a desired 
region . 
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TITLE: Expression vector systems and method of use 

ABSTRACT : 

This invention relates to gene therapy by using vectors which encode 
stable MRNA and methods of using such vectors, fn particular, this 
invention relates to vectors which establish controlled 
expression of recombinant genes within tissues at certain levels. The 
vector includes a 5* flanking region which includes necessary 
sequences for expression of a nucleic acid cassette, a 3' flanking 
region including a 3' UTR and/or 3* NCR which stabilizes mRNA expressed 
from the nucleic acid cassette, and a linker which connects the 5* 
flanking region to a nucleic acid sequence. The linker has a position for 
inserting a nucleic acid cassette. The linker does not contain the coding 
sequence of a gene that the linker is naturally associated with. The 3 r 
flanking region is 3 1 to the position for inserting the nucleic acid 
cassette. The expression vectors of the present invention can 
also be regulated by a regulatory system and/or constructed with a 
coating . 
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TITLE: Dipeptidyl peptidase-I inhibitors and uses thereof 

ABSTRACT : 

Therapeutic agents and methods for the treatment of immunologically 
mediated diseases and malignancies of myeloid cell or lymphoid cell 
origin. These particular methods utilize the characterization of 
particular activation mechanisms important to the progression of these 
pathologies in humans. Selective inhibition of cell types responsible for 
precipitating these disorders in humans are provided with therapeutic 
agents which include peptides capable of inhibiting dipeptidyl 
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peptidase-I activation^^ proenzymes present primarily cytotoxic 
T-cells and myeloid cd^B, such as Gly — Phe — CHN. sub . 2 ^Bitisense 

oligonucleotides are aSo characterized which are spec:SPc for human 
dipeptidyl peptidase-I gene which may be used in the treatment of the 
described disorders. 
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TITLE: Method for detecting hypertrophic cardiomyophathy 

associated mutations 

ABSTRACT : 

A method is described for diagnosing individuals as having hypertrophic 
cardiomyopathy, e.g. familial or sporadic hypertrophic cardiomyopathy. 
The method provides a useful diagnostic tool which becomes particularly 
important when testing asymptomatic individuals suspected of having the 
disease. Symptomatic individuals have a much better chance of being 
diagnosed properly by a physician. Asymptomatic individuals from families 
having a history of familial hypertrophic cardiomyopathy may be 
selectively screened using the method of this invention allowing for a 
diagnosis prior to the appearance of any symptoms. Individuals having the 
mutation responsible for the disease may be counseled to take steps which 
hopefully would prolong their life, i.e. avoid rigorous exercise. The 
methodology used in the above method also has broad applicability and may 
be used to detect other disease-associated mutations in DNA obtained from 
subjects being tested for other disease-associated mutations. 
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TITLE: Methods of preparing gas and gaseous precursor- filled 

microspheres 

ABSTRACT: 

Methods of and apparatus for preparing temperature activated gaseous 
precursor-filled liposomes are described. Gaseous precursor-filled 
liposomes prepared by these methods are particularly useful, for example, 
in ultrasonic imaging applications and in therapeutic drug delivery 
systems . 
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TITLE: Nucleic acid molecule encoding ciliary neurotrophic factor 

receptor 

ABSTRACT: 

The present invention relates to the ciliary neurotrophic factor (CNTF) 
receptor, and provides for CNTF receptor nucleic acid and amino acid 
sequences. It also relates to (i) assay systems for detecting CNTF 
activity; (ii) experimental model systems for studying the physiologic 
role of CNTF; (ii) diagnostic techniques for identifying CNTF-related 
neurologic, conditions; (iv) therapeutic techniques for the treatment of 
CNTF-related neurologic and muscular conditions, and (v) methods for 
identifying molecules homologous to CNTF and CNTFR. 
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TITLE: Nucleic acids encoding protocadherin 

ABSTRACT : 

Polynucleotide sequences encoding novel cadherin-like polypeptides, 
designated protocadherins , and variants thereof are provided by the 
invention as well as methods and materials for the recombinant production 
of the same. Antibody substances specific for protocadherins are also 
disclosed as useful for modulating the natural binding and/or regulatory 
activities of the protocadherins. 
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TITLE: DNA construct for immunization 

ABSTRACT: 

The present invention is directed to a DNA construct which is useful for 
immunization or gene therapy. The construct of the invention comprises 
muscle specific regulatory elements, such as a promoter or a promoter 
and one or more enhancer elements, and a DNA sequence under control of 
the muscle specific regulatory elements. Several DNA sequences may be 
incorporated into the DNA construct. In one embodiment, the DNA sequence 
codes for an antigen, antigenic determinant or an epitope of an antigen. 
In a second embodiment, the DNA sequence is a normal muscle gene 
which is effected in a muscle disease. In a third embodiment, the DNA 
sequence is an antisense for blocking an abnormal muscle gene. In 
a fourth embodiment, the DNA sequence codes for a protein which 
circulates in the mammalian blood or lymphatic systems. The present 
invention is useful for ameliorating the effects of diseases of 
muscle by expression of the normal gene or blocking abnormal gene 
expression within muscle cells, for the heterologous expression of a 
transgene which codes for a circulating protein or a protein which 
modifies a disease state in which muscle is not primarily involved 
and for vaccine development. 
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ABSTRACT : 

Therapeutic drug delivery systems comprising gas-filled microspheres 
comprising a therapeutic are described. Methods for employing such 
microspheres in therapeutic drug delivery applications are also provided. 
Drug delivery systems comprising gas-filled liposomes having encapsulated 
therein a drug are preferred. Methods of and apparatus for preparing such 
liposomes and methods for employing such liposomes in drug delivery 
applications are also disclosed. 
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TITLE: Methods of preparing gas-filled liposomes 

ABSTRACT : 

Methods of and apparatus for preparing gas-filled liposomes are 
described. . Gas-filled liposomes prepared by these methods are 
particularly useful, for example, in ultrasonic imaging applications and 
in therapeutic drug delivery systems. 
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TITLE: Protocadherin materials and methods 

ABSTRACT : 

Polynucleotide sequences encoding novel cadherin-like polypeptides, 
designated protocadherins, and variant's thereof are provided by the 
invention as well as methods and materials for the recombinant production 
of the same. Antibody substances specific for protocadherins are also 
disclosed as useful for modulating the natural binding and/or regulatory 
activities of the protocadherins. 
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TITLE: Expression of exogenous polynucleotide sequences 

cardiac muscle of a mammal 

ABSTRACT : 

The present invention provides a method for delivering a pharmaceutical 
polypeptide to the interior of a cardiac cell of a vertebrate in 
vivo, comprising the step of introducing a , preparation comprising a 
pharmaceutically acceptable injectable carrier and naked polynucleotide 
operatively coding for the polypeptide into the interstitial space of the 
heart, whereby the naked polynucleotide is taken up into the interior of 
the cell and has a pharmacological effect on the vertebrate. In a 
preferred embodiment wherein the polynucleotide encodes polypeptide 
immunologically foreign to the vertebrate, the delivery method preferably 
comprises delivering an immunosuppressive agent to the vertebrate to 
limit immune responses directed to the polypeptide. 
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TITLE: Polyclonal and monoclonal antibodies against a 43 KDA 

dystrophin associated protein 

ABSTRACT : 

Disclosed are methods for the preparation of polyclonal and monoclonal 
antibodies which bind specifically to a 43 kDa dystrophin-associated . 
The molecular weight of the 43 kDa protein is determined by 
electrophoretic separation under denaturing conditions, followed by 
transfer to a solid support and staining with wheat germ agglutinin. The 
method includes a step in which the peptide PKNMTPYRSPPPYVP (SEQ ID NO: 
15) is administered to stimulate an immune' response. Also disclosed are 
polyclonal and monoclonal antibodies which bind specifically to the 43 
kDa dystrophin-associated protein. 
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TITLE: Method ^^nucleic acid sequencing 

ABSTRACT : 

The present invention relates, in general, to a process of enzymatically 
synthesizing nucleic acids containing nucleotides that are resistant to 
degradation. The invention further relates to methods of utilizing such 
nucleic acids in DNA and RNA amplification and sequencing, gene therapy 
and molecular detection protocols. 
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TITLE: Transcription control element for increasing gene 

expression in myoblasts 



ABSTRACT : 



A transcription control element is provided for controlling gene 
expression in myogenic cells. The transcription control element comprises 
an isolated DNA segment having an enhancer activity in cultured cells and 
in non-cultured myogenic cells. The transcription control element is 
isolated from upstream regions of genes encoding bHLH myogenic regulatory 
proteins. Specifically, an enhancer element from the upstream region of 
human myoD and an enhancer element from the upstream region of a quail 
qmfl are provided. These myoblast-specif ic transcription control elements 
are capable of significantly increasing the levels of gene expression in 
myogenic cells and are intended to be applied in gene therapy, using 
myoblast transfer and microinjection techniques, wherein 
myoblast-specif ic gene expression is desired or required. 
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TITLE: . beta . -sarcoglycan nucleic acid sequence, and nucleic acid 

probes 

ABSTRACT: 

Disclosed herein is a substantially pure nucleic acid sequence encoding a 
mammalian 43 kDa non-dystrophin component (. beta . -sarcoglycan) of the 
dystrophin-glycoprotein complex. Also disclosed are immunogenic, 
peptides which, when used to immunize a mammal, stimulate the production 
of antibodies which bind specifically to the . beta . -sarcoglycan . 
Mutations in the . beta . -sarcoglycan gene which are associated with 
autosomal recessive limb-girdle muscular dystrophy .are also 
disclosed. The identification of such mutations enables the design of 
nucleic acid probes which hybridize specifically to a mutant form of 
.beta . -sarcoglycan, or the complement thereof, but not to the DNA of the 
wild-type form of the gene (or the complement thereof) , under stringent 
hybridization conditions. Such probes are useful, for example, in 
connection with the diagnosis of autosomal recessive limb-girdle muscular 
dystrophy. In addition, the identification of such mutations enables 
the diagnosis of autosomal recessive limb-girdle muscular dystrophy 
through the use of direct DNA sequencing techniques. 
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TITLE: Protocadherin-42 

ABSTRACT : 

Polynucleotide sequences encoding novel cadherin-related polypeptides, 
designated protocadherins , and variants thereof are provided by the 
invention as well as methods and materials for the recombinant production 
of the same. Antibody substances specific for protocadherins are also 
disclosed as useful for modulating the natural binding and/or regulatory 
activities of the protocadherins. 
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Methods of treatment using ciliary neurotrophic factor 



ABSTRACT : £^ 

The present invention r^PPces to a method of treatment <^H neuromuscular 
or muscle disorder resulting from the loss of axonal con^ct with the 
muscle comprising administering an effective amount of ciliary 
neurotrophic factor. The invention also relates to a method of treatment 
of a disorder of a type of tissue or cell resulting from the loss of 
axonal contact with the cell comprising administering an effective amount 
of ciliary neurotrophic factor in which the type of tissue or cell 
expresses a CNTF receptor protein. 
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TITLE: DNA encoding protocadherin-42 

ABSTRACT : 

Polynucleotide sequences encoding novel cadherin-related polypeptides, 
designated protocadherins, and variants thereof are provided by the 
invention as well as methods and materials for the recombinant production 
of the same. Antibody substances specific for protocadherins are also 
disclosed as useful for modulating the natural binding and/or regulatory 
activities of the protocadherins. 
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TITLE: Neuronal nicotinic acetylcholine receptor assay 

ABSTRACT : 

The present invention relates to a family of neuronal nicotinic 
acetylcholine receptors comprised of neuronal agonist and non-agonist 
binding subunits, and DNA sequences encoding such subunits. These novel 
neuronal nicotinic acetylcholine receptor subunits include the agonist 
binding subunits alpha2, alpha3, alpha4, and alphas, plus non-agonist 
binding subunits beta2, beta3 and beta4 . Representative cDNA clones that 
contain the DNA sequences of the invention have been deposited with the 
American Type Culture Collection for patent purposes. 
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TITLE: Method of preparing gas and gaseous precursor-filled 

microspheres 

ABSTRACT: 

Methods of and apparatus for preparing temperature activated gaseous 
precursor-filled liposomes are described. Gaseous precursor-filled 
liposomes prepared by these methods are particularly useful, for example, 
in ultrasonic imaging applications and in therapeutic drug delivery 
systems. 

US PAT NO: 5, 580, 575 [IMAGE AVAILABLE] L16: 18 of 27 

TITLE: Therapeutic drug delivery systems 

ABSTRACT : 

Therapeutic drug delivery systems comprising gas-filled microspheres 
comprising a. therapeutic are described. Methods for employing such 
microspheres in therapeutic drug delivery applications are also provided. 
Drug delivery systems comprising gas-filled liposomes having encapsulated 
therein a drug are preferred. Methods of and apparatus for preparing such 
liposomes and methods for employing such liposomes in drug delivery 
applications are also disclosed. 
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TITLE: Therapeutic delivery systems related applications 

ABSTRACT: 

Therapeutic delivery systems 'comprising gaseous precursor-filled 
microspheres comprising a therapeutic are described. Methods for 
employing such microspheres in therapeutic delivery applications are also 
provided. Therapeutic delivery systems comprising gaseous 
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Isolation, growth, differentiation and genetic engineering 
of human muscle cells 



ABSTRACT: 

Myoblasts are produced, conveniently in low or serum-free medium, for use 
in introduction into a mammalian host, particularly a human host, for 
treatment of diseases of muscle tissue or acting as carriers for 
genetic capabilities, particularly correcting a genetic defect or for 
production of a soluble protein, which may serve in a therapy for the 
mammalian host. Myoblasts introduced into tissue are able to migrate to 
sites distal from the site of injection, expanding the area of their 
effect. 
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TITLE: Methods of preparing gas-filled liposomes 

ABSTRACT : 

Methods of and apparatus for preparing gas-filled liposomes are 
described. Gas-filled liposomes prepared by 'these methods are 
particularly useful, for example, in ultrasonic imaging applications and 
in therapeutic drug delivery systems. 
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TITLE: Satellite cell proliferation in adult skeletal muscle 

ABSTRACT : 

Novel methods of retroviral-mediated gene transfer for the in vivo 
corporation and stable expression of eukaryotic or prokaryotic foreign * 
genes in tissues of living animals is described. More specifically, 
methods of incorporating foreign genes into mitotically active cells are 
disclosed. The constitutive and stable expression of E. coli 
. beta . -galactosidase gene under the promoter control of the Moloney 
murine leukemia virus long terminal repeat is employed as a 
particularly preferred embodiment, by way of example, establishes the 
model upon which the incorporation of a foreign gene into a 
mitotically-active living eukaryotic tissue is based. 
Use of the described methods in therapeutic treatments for genetic 
diseases, such as those muscular degenerative diseases, is also 
presented. In muscle tissue, the described processes result in 
genetically-altered satellite cells which proliferate daughter myoblasts 
which preferentially fuse to form a single undamaged muscle fiber 
replacing damaged muscle tissue in a treated animal. The retroviral 
vector, by way of example, includes a dystrophin gene construct 
for use in treating muscular dystrophy. 

The present invention also comprises an experimental model utilizable in 
the study of the physiological regulation of skeletal muscle gene 
expression in intact animals. 
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TITLE: Nucleic acid encoding dystrophin-associated protein 

ABSTRACT : 

Disclosed are nucleic acid sequences encoding components of the 
dystrophin- glycoprotein complex. The components include dystroglycan, 
the 50 kDa protein component and the 59 kDa protein component. Also 
disclosed are compositions and methods which relate to the disclosed 
sequences . 
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TITLE: 



Method fj^^detecting hypertrophic cardioiMMghathy 
associlBed mutations 



ABSTRACT : 

A method is described for diagnosing individuals as having hypertrophic 
cardiomyopathy, e.g. familial or sporadic hypertrophic cardiomyopathy. 
The method provides a useful diagnostic tool which becomes particularly 
important when testing asymptomatic individuals suspected of having the 
disease. Symptomatic individuals have a much better chance of being 
diagnosed properly by a physician. Asymptomatic individuals from families 
having a history of familial hypertrophic cardiomyopathy may be 
selectively screened using the method of this invention allowing for a 
diagnosis prior to the appearance of any symptoms. Individuals having the 
mutation responsible for the disease may be counseled to take steps which 
hopefully would prolong their life, i.e. avoid rigorous exercise. The 
methodology used in the above method also has broad applicability and may 
be used to detect other disease-associated mutations in DNA obtained from 
subjects being tested for other disease-associated mutations. 
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TITLE: Ciliary neurotrophic factor receptor 

ABSTRACT : 

The present invention relates to the ciliary neurotrophic factor (CNTF) 
receptor, and provides for CNTF receptor nucleic acid and amino acid 
sequences. It also relates to (i) assay systems for detecting CNTF 
activity; (ii) experimental model systems for studying the physiologic 
role of CNTF; (ii) diagnostic techniques for identifying CNTF-related 
neurologic conditions; (iv) therapeutic techniques for the treatment of 
CNTF-related neurologic and muscular conditions, and (v) methods for 
identifying molecules homologous to CNTF and CNTFR. 
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TITLE: Neuronal nicotinic acetylcholine receptor compositions 

ABSTRACT : 

The present invention relates to a family of neuronal nicotinic 
acetylcholine receptors comprised of neuronal agonist and non-agonist 
binding subunits, and DNA sequences encoding such subunits; These novel 
neuronal nicotinic acetylcholine receptor subunits include the agonist 
binding subunits alpha2, alpha3, alpha4, and alpha5, plus non-agonist 
binding subunits beta2, beta3 and beta4. Representative cDNA clones that 
contain the DNA sequences of the invention have been deposited with the 
American Type Culture Collection for patent purposes. 
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TITLE: Myogenic vector systems 

ABSTRACT : 

The present invention includes a Myogenic vector system (MVS) for the 
expression of a nucleic acid sequence in myogenic tissue. The MVS 
contains a promoter, a cassette with the sequence of interest, a 3' 
untranslated region (3 ! UTR) and contiguous noncoding region (NCR). 
Further enhancements can include the addition of a leader sequence, 
intron sequence, initiation codon and specific 

This invention was partially supported by a grant from the United States 
government under HL-38401 awarded by the National Institute of Health. 
The Government has certain rights in the invention. 
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TITLE: Method of screening calcium receptor-active molecules 

ABSTRACT: 

The present invention relates to the different roles inorganic ion 
receptors have in cellular and body processes. The present invention 
features: (1) molecules which can modulate one or more inorganic ion 
receptor activities, preferably the molecule can mimic or block an effect 
of an extracellular ion on a cell having an inorganic ion receptor, more 
preferably the extracellular ion is Ca.sup.2+ and the effect is on a 
cell having a calcium receptor; (2) inorganic ion receptor proteins and 
fragments thereof, preferably calcium receptor proteins and fragments 
thereof; (3) nucleic acids encoding inorganic ion receptor proteins and 
fragments thereof, preferably calcium receptor proteins and fragments 
thereof; (4) antibodies and fragments thereof, targeted to inorganic ion 
receptor proteins, preferably calcium receptor protein; and (5) uses of 
such molecules, proteins, nucleic acids and antibodies. 
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ABSTRACT : 

A human cytostatin I polypeptide and DNA encoding such polypeptide and a 
procedure for producing such polypeptide by recombinant techniques is 
disclosed. Also disclosed are methods for utilizing such polypeptide for 
the treatment of cancers, particularly breast cancer, leukemias, and 
other metastases. 
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TITLE: Method and agents for inducement of endogenous nitric 

oxide synthase for control and management of labor 

during pregnancy 

ABSTRACT : 

A method and agents for endogenous control, treatment, management and 
prevention of preterm labor by inducement of endogenous nitric oxide 
synthase. The method for endogenous production of nitric oxide in 
myometrium involves administering to a pregnant mammal a cytokine, 
hormone or growth factor agent able to induce production of nitric oxide 
or nitric oxide synthase. A non-invasive diagnostic procedure for 
detecting the presence and/or impending onset of premature labor. 
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TITLE: Adrenergic receptor 

ABSTRACT : 

A human adrenergic receptor polypeptide and DNA (RNA) encoding such 
polypeptide and a procedure for producing such polypeptide by recombinant 
techniques is disclosed. Also disclosed are agonists for the adrenergic 
receptor polypeptide which may be used therapeutically to stimulate the 
adrenergic receptor and antagonist inhibitors against such adrenergic 
receptor polypeptides and their use therapeutically to antagonize the 
adrenergic receptor. Also disclosed are diagnostic methods for detecting 
mutations in the polynucleotides of the present invention and for 
detecting levels of the soluble polypeptides in samples derived from a 
host . 
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TITLE: Gene transfer-mediated angiogenesis therapy 

ABSTRACT : 

The transgene-inserted replication-deficit adenovirus vector is 

effectively used in in vivo gene therapy for peripheral vascular disease 

and heart disease, including myocardial ischemia, by a single 

intra-f emoral artery or intracoronary injection directly conducted deeply 

in the lumen of the one or both femoral or coronary arteries (or graft 

vessels) in an amount sufficient for transfecting cells in a desired 

region. 
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TITLE: DNA encoding 5-HT.sub.4 serotonin receptors and uses 

thereof 

ABSTRACT : 

This invention provides an isolated nucleic acid molecule encoding a 
mammalian 5-HT.sub.4 receptor and an isolated nucleic acid molecule 
encoding a human 5-HT.sub.4 receptor, an isolated protein which is a 
mammalian 5-HT.sub.4 receptor, an isolated protein which is a human 
5-HT.sub.4 receptor, vectors comprising an isolated nucleic acid molecule 
encoding a mammalian 5-HT.sub.4 receptor, vectors comprising an isolated 
nucleic acid molecule encoding a human 5-HT.sub.4 receptor, mammalian 



cells comprising such^^tors, antibodies directed to 5-HT . sub . 4 

receptor, nucleic acic^^obes useful for detecting nuc^PI: acid encoding 
a mammalian or human 5-HT. sub. 4 receptor, antisense oligonucleotides 
complementary to any sequences of a nucleic acid molecule which encodes a 
mammalian or human 5-HT. sub. 4 receptor, pharmaceutical compounds related 
to the human 5-HT. sub. 4 receptor, and nonhuman transgenic animals which 
express DNA encoding a normal or a mutant mammalian or human 5-HT. sub. 4 
receptor. This invention further provides methods for determining ligand 
binding, detecting expression, drug screening, and treatments for 
alleviating abnormalities associated with a human 5-HT. sub. 4 receptor. 
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TITLE: Calcium receptor-active molecules 

ABSTRACT : 

The present invention features calcium receptor polypeptides and 
fragments thereof. Uses of a calcium receptor polypeptide include 
providing a polypeptide having the activity of a calcium receptor 
polypeptide. Calcium receptor polypeptide fragments can be used, for 
example, to generate antibodies to a calcium receptor polypeptide. 
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TITLE: Detecting and treating heart failure 

ABSTRACT : 

Methods are disclosed for detecting and treating heart failure which are 
based on the down-regulatory activity of the cytoplasmic RNA-binding 
polypeptide, AUF1 (A+U-rich element RNA-binding/degradation Factor) 
toward .beta. -adrenergic receptors. Methods are disclosed for 
detecting pharmacologicals that inhibit the down-regulatory activity of 
AUF1 polypeptide for . beta . -adrenergic activity. Methods are disclosed 
for treating a patient with a high level of the AUF1 gene. 
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TITLE: Calcium receptor-active molecules 

ABSTRACT : 

The present invention relates to the different roles inorganic ion 
receptors have in cellular and body processes. The present invention 
features: (1) molecules which can modulate one or more inorganic ion 
receptor activities, preferably the molecule can mimic or block an effect 
of an extracellular ion on a cell having an inorganic ion receptor, more 
preferably the extracellular ion is Ca.sup.2+ and the effect is on a 
cell having a calcium receptor; (2) inorganic ion receptor proteins and 
fragments thereof, preferably calcium receptor proteins and fragments 
thereof; (3) nucleic acids encoding inorganic ion receptor proteins and 
fragments thereof, preferably calcium receptor proteins and fragments 
thereof; (4) antibodies and fragments thereof, targeted to inorganic ion 
receptor proteins, preferably calcium receptor protein; and (5) uses of 
such molecules, proteins, nucleic acids and antibodies. 

US PAT NO: 5,658,758 [IMAGE AVAILABLE] L17 : 10 of 15 

TITLE: Polynucleotides encoding cytostatin I 

ABSTRACT: 

A human cytostatin I polypeptide and DNA encoding such polypeptide and a 
procedure for producing such polypeptide by recombinant techniques is 
disclosed. Also disclosed are methods for utilizing such polypeptide for 
the treatment of cancers, particularly breast cancer, leukemias, and 
other matastases. 

US PAT NO: 5,639,652 [IMAGE AVAILABLE] L17 : 11 of 15 

TITLE: DNA encoding a human 5-HT. sub. IF receptor and uses thereof 



ABSTRACT: 



This invention provic^^an isolated nucleic acid moled^pi encoding a 
human 5-HT.sub.lF receptor, an isolated protein which is a human 
5-HT.sub.lF receptor, vectors comprising an isolated nucleic acid 
molecule encoding a human 5-HT.sub.lF receptors, mammalian cells 
comprising such vectors, antibodies directed to the human 5-HT.sub.lF 
receptor, nucleic acid probes useful for detecting nucleic acid encoding 
human 5-HT.sub.lF receptors, antisense oligonucleotides complementary 
to any sequences of a nucleic acid molecule which encodes a human 
5-HT-. sub. IF receptor, pharmaceutical compounds related to human 
5-HT.sub.lF receptors, and nonhuman transgenic animals which express DNA 
a normal or a mutant human 5-HT.sub.lF receptor. This invention further 
provides methods for determining ligand binding, detecting expression, 
drug screening, and treatment involving the human 5-HT.sub.lF receptor. 
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TITLE : Neuropeptide Y receptor 

ABSTRACT : 

A novel mammalian neuropeptide Y receptor and method of making the 
receptor are provided. The invention includes DNA encoding the receptor, 
the receptor, assays employing the receptor, cells expressing the 
receptor, antibodies which bind specifically to the receptor, RNA encoded 
by the DNA sequence or its complementary sequence, and single-stranded 
DNA with a sequence complementary to the RNA which encodes the receptor. 
The receptor and assays employing the receptor are useful for identifying 
compounds which bind to the receptor, including specific modulators of 
the receptor. Such compounds are useful for treating a variety of disease 
conditions, including obesity, diabetes, anxiety, hypertension, cocaine 
withdrawal, congestive heart failure, memory enhancement, cardiac and 
cerebral vasospasm, pheochromocytoma and ganglioneuroblastoma, and 
Huntington 1 s , Alzheimer's and Parkinson's diseases. 

US PAT NO: 5,599,673 [IMAGE AVAILABLE] L17 : 13 of 15 

TITLE: Long QT syndrome genes 

ABSTRACT : 

The invention relates to the identification of the molecular basis of 
long QT syndrome. More specifically, the invention has identified that 
SCN5A and HERG cause long QT syndrome. Molecular variants of the SCN5A 
and HERG genes contribute to the syndrome. The analysis of these genes 
will provide an early diagnosis of subjects with long QT syndrome. The 
diagnostic methods comprise analyzing the nucleic acid sequences of the 
SCN5A or HERG genes of an individual to be tested and comparing them with 
the nucleic acid sequence of the native, nonvariant genes. Alternatively, 
the .amino acid sequences of SCN5A or HERG may be analyzed for mutations 
which cause long QT syndrome. Presymptomatic diagnosis of long QT 
syndrome will enable practitioners to treat this disorder using existing 
medical therapy. 

US PAT NO: 5,525,621 [IMAGE AVAILABLE] L17: 14 of 15 

TITLE: Imidazole derivatives as protective agents in reperfusion 

injury and severe inflammatory responses 

ABSTRACT: 

Compounds of the formula ##STR1## wherein the substituents are as defined 
in the disclosure. The compounds are particularly useful for inhibiting 
damage to a variety of mammalian tissue that are jeopardized, for 
example, during runaway inflammatory conditions due to the damaging 
presence of singlet oxygen, the hydroxyl radical, cytokines and growth 
factors. The compounds are also useful in inhibiting damage to 
cardiac and central nervous system tissues during reperfusion. 
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TITLE: DNA encoding 5-HT.sub.4A serotonin receptors 



ABSTRACT : 

This invention provides an isolated nucleic acid molecule encoding a 
mammalian 5-HT.sub.4A receptor and an isolated nucleic acid molecule 
encoding a human 5-HT.sub.4A receptor, an isolated protein which is a 
mammalian 5-HT.sub.4A receptor, an isolated protein which is a human 
5-HT.sub.4A receptor, vectors comprising an isolated nucleic acid 
molecule encoding a mammalian 5-HT.sub.4A receptor, vectors comprising an 
isolated nucleic acid molecule encoding a human 5-HT.sub.4A receptor, 
mammalian cells comprising such vectors, antibodies directed to the 
5-HT.sub.4A receptor, nucleic acid probes useful for detecting nucleic 
acid encoding a mammalian or human 5-HT.sub.4A receptor, antisense 
oligonucleotides complementary to any sequences of a nucleic acid 
molecule which encodes a mammalian or human 5-HT.sub.4A receptor, 
pharmaceutical compounds related to the human 5-HT.sub.4A receptor, and 
nonhuman transgenic animals which express DNA encoding a normal or a 
mutant mammalian or human 5-HT.sub.4A receptor. This invention further 
provides methods for determining ligand binding, detecting expression, 
drug screening, and treatments for alleviating abnormalities associated 
with a human 5-HT.sub.4A receptor. 
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Methods and vectors for site-specific recombination 



ABSTRACT : 

The present invention provides methods for site-specific recombination in 
a cell, as well as vectors which can be employed in such methods. The 
methods and vectors of the present invention can be used to obtain 
persistent gene expression in a cell and to modulate gene expression. 
One preferred method according to the invention comprises contacting a 
cell with a vector comprising an origin of replication functional in 
mammalian cells located between first and second recombining sites 
located in parallel. Another preferred method comprises, in part, 
contacting a cell with a vector comprising first and second 
recombining sites in antiparallel orientations such that the vector 
is internalized by the cell. In both methods, the cell is further 
provided with a site-specific recombinase that effects recombination 
between the first and second recombining sites of the vector. 
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TITLE : Method for expressing a gene in the absence of an immune 

response 

ABSTRACT : 

A method of gene transfer involving administering a recombinant 
adeno-associated virus (AAV) bearing the desired gene into the muscle 
of the animal is described. 
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TITLE: Methods for delivering DNA to muscle cells using 

recombinant adeno-associated virus vectors 

ABSTRACT: 

The use of recombinant adeno-associated virus (AAV) virions for delivery 
of DNA molecules to muscle cells and tissue is disclosed. The 
invention allows for the direct, in vivo injection of recombinant AAV 
virions into muscle tissue, e.g., by intramuscular injection, as well 
as for the in vitro transduction of muscle cells which can 
subsequently be introduced into a subject for treatment. The invention 
provides for sustained*, high-level expression of the delivered gene and 
for in vivo secretion of the therapeutic protein from transduced 
muscle cells such that systemic delivery is achieved. 
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TITLE: Viral vectors and their use for treating 

hyperprolif erative disorders, in particular restenosis 

ABSTRACT : 

The present invention relates to replication defective recombinant 
viruses which contain at least one inserted gene encoding all or part of 
the protein GAX or of a variant of this protein, and to their therapeutic 
use, in particular for treating post-angioplastic restenosis. 

US PAT NO: 5,846,528 [IMAGE AVAILABLE] L22 : 4 of 5 

TITLE: Treating anemia using recombinant adeno-associated virus 

virions comprising an EPO DNA sequence 

ABSTRACT : 

The use of recombinant adeno-associated virus (AAV) virions for delivery 
of DNA molecules to muscle cells and tissue in the treatment of 
anemia is disclosed. The invention allows for the direct, in vivo 
injection of recombinant AAV virions into muscle tissue, e.g., by 
intramuscular injection, as well as for the in vitro transduction of 
muscle cells which can subsequently be introduced into a subject for 
treatment. The invention provides for sustained, high-level expression of 
a delivered nucleotide sequence encoding erythropoietin, and for in vivo 
secretion thereof from transduced muscle cells such that systemic 
delivery is achieved. 

US PAT NO: 5, 830, 461 [IMAGE AVAILABLE] L22 : 5 of 5 

TITLE: Methods for promoting wound healing and treating 

transplant- associated vasculopathy 

ABSTRACT : 

The present invention provides a method of promoting the closure of a 
wound in a patient. This method involves transferring exogenous iNOS to 



the region of the woi^^kwhereby a product of iNOS is 
region of the wound t^promote the closure of the wou 
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Heart- specif ic targeting of beta-galactosidase by the ventricle- specific 
cardiac myosin light chain 2 promoter using adenovirus vectors , 




Griscelli F; Gilardi-Hebenstreit P; Hanania Jjl#r Franz WM; Opolon P; 
Perricaudet M; Ragot T 

CNRS UMR 1582, Institut Gustave Rous^y^^-i^e^iif , France. 
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Document type: JOURNAL ARTICLE ^ 

Adenoviruses are attractive vectors for gene transfer into cardiac 
muscle. However, their promiscuous tissue tropism, which leads to an 
ectopic expression of the^/transgene, is a considerable limitation. To 
restrict expression to cardlomyocytes , we have constructed two recombinant 

adenoviruses (Ad- MLC2^-2 50betagal and Ad-MLC2 -2100betagal ) containing 
the beta-galactosidase^ reporter gene under the control of the 2 50- or 
2100-bp rat ventri-^le- specif ic cardiac myosin light chain-2v promoter 



t 



(MLC-2v) . Our in vitro and in vivo data have evidenced that the 2100-bp 
promoter allows stronger beta-galactosidase activity than the 2 50 -bp 
promoter and that the deleted promoter allows a weak beta-galactosidase 
expression in skeletal muscle-derived cells in vitro. In contrast to the in 
vitro results, the highly deleted MLC-2v promoter of 250 pb conserved its 
heart specificity in in ovo and in vivo when introduced into the adenovirus 
genome, indicating that the specificity of this promoter is neither 
altered by the inverted terminal repeat nor by the enhancer of the Ela 
promoter , both of which located in the 5 ' flanking region of the 
promoter . Systemic injections of both recombinant adenoviruses into 
chicken embryos showed beta-galactosidase expression mainly in the right 
ventricle of the heart. We have confirmed the cardiac specificity of both 
promoters in mammalian species after injection of both recombinant 
adenoviruses into the heart of adult rats in vivo. The comparison of both 
promoters in vitro and in vivo has shown that the 250-bp MLC-2v promoter 
is 80% less active than the 2100-bp MLC-2v promoter and has enabled us 
to conclude that the MLC-2v promoter of 2100 bp is the most appropriate 
for efficient expression of a reporter gene or a therapeutic cardiac gene 
(e.g., SERCA2a or minidystrophin gene). 
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Use of DNA injection for identification of slow nerve -dependent regions 
of the MLC2s gene. 

Lupa- Kimball VA; Esser KA 

School of Kinesiology, University of Illinois, Chicago^ 60608, USA. 

Am J Physiol (UNITED STATES) Jan 1998, 274 ]JL^Pt 1) pC229-35, ISSN 
0002-9513 Journal Code: 3U8 

Contract/Grant No.: AR-43349, AR, NIAMS 

Language s : ENGL I SH 

Document type: JOURNAL ARTICLE 

It has been well established that expression of slow contractile protein 
genes in skeletal muscle is regulated, in part, by activity from slow 
motoneurons. However, very little JCs understood about the mechanism by 
which neural activity regulates transcription of slow isoform genes. The 
purpose of this investigation was first to more fully define the in vivo 
DNA injection technique for useyin both fast- twitch and slow- twitch muscles 
and second to use the injection technique for the identification of slow 
nerve -dependent regions of^ the myosin light chain 2 slow (MLC2s) 
gene. Initial experiments^aetermined that the same amount of plasmid DNA 
was taken up by botbr the slow- twitch soleus and fast- twitch extensor 
digitorum longus (EDL) muscles and that injection of from 0.5 to 10 
micrograms DNA/musc^fe is ideal for analysis of promoter activity during 
regeneration. This technique was subsequently used to identify that the 
region from -80(L/to +12 base pairs of MLC2s gene directed approximately 100 
times higher ^activity in the innervated soleus than in innervated EDL, 
denervated soleus, or denervated EDL muscles. Placing the introns upstream 
of eithery^the MLC2s or SV4 0 promoter increased expression 5- and 
2.7-fold,/^ respectively, in innervated soleus but not in innervated EDL, 



denervated soleus, or denervated EDL muscles. These results demonstrate 
that 1) in vivo DNA injection is a sensitive assay for promoter analysis 
in both fast-twitch and slow-twitch skeletal muscles and 2) both 5' 
flanking and intronic regions of the MLC2s gene can independently and 
synergistically direct slow nerve -dependent transcription in vivo. 
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Analysis of tissue- specific gene delivery by recombinant/cidenovi ruses 
containing cardiac-specific promoters. 

Franz WM; Rothmann T; Frey N; Katus HA 
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OBJECTIVE: To approach heart muscle diseases by gene transfer, an 

adenoviral vector system was intended to be established suitable for gene 

expression in ventricular and/or atrial myocardium. METHODS: Two adenoviral 

vectors (Ad-mhcLuc, Ad-mlcLuc) were constructed, in which the luciferase 

reporter gene is under control of either the ventricle-specific myosin 

light chain - 2 (mlc-2v) or ythe atrial- and ventricular-specific 

alpha-myosin heavy chain (alph^-mhc) promoter . For controls, a 

recombinant adenovirus without of^omoter (Ad-Luc) and one with the Rous 

sarcoma virus (rsv) promoter (Ad-rsvLuc) were generated. A volume of 2 0 

microliters containing 2 x 10^(9) plaque forming units (pfu) of the 

recombinant adenoviruses Aa-mhcLuc, Ad-mlcLuc, Ad-rsvLuc or Ad -Luc was 

/ 

injected into the cardiac ycavity or the quadriceps femoris muscle of 
neonatal rats. After five days animals were sacrificed and nine different 
tissues were analyzed for/ reporter gene expression by detection of light 
activity relative to m 9/ of tissue. RESULTS: Injections of recombinant 
adenoviruses into the /cardiac cavity of neonatal rats resulted in 
heart-specific gene expression of Ad-mlcLuc (20 fold of Ad-Luc; 11% of 
Ad-rsvLuc) , whereas Ad-mhcLuc gave mainly luciferase activity in the heart 
(6.5-fold of Ad-Luc; /3% of Ad-rsvLuc) with additional activity in lung and 
liver (2-4 fold of Ad-Luc) . In the ventricular tissue Ad-mlcLuc revealed a 
35-fold higher luciferase activity, whereas Ad-mhcLuc, Ad-rsvLuc and Ad-Luc 
showed only 2- fold higher luciferase activities compared to the atrium. 
Viral DNA in a'trial and ventricular tissue was detected by PCR at 
approximately the same abundance independent of the injected type of 
adenovirus. Direct injection of Ad-mhcLuc and Ad-mlcLuc into the thigh 
muscle revea/ed only background luciferase activities. CONCLUSIONS: In the 
adenoviral .system only the mlc-2v promoter may fulfil the safety 
requirements for a myocardial specific gene expression with a high 
selectivity for the ventricular myocardium, thus providing a promising tool 
for future gene therapy of cardiomyopathies . 
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Inhibition of a signaling pathway in cardiac muscle cells by active 
mitogen-activated protein kinase kinase. 
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Signaling via the Ras pathway involves sequential activation of Ras, 
Raf-l, mitogen-activated protein kinase kinase (MKK) , and the extracellular 
signal -regulated (ERK) group of mitogen-activated protein (MAP) kinases. 
Expression from the c-Fos, atrial natriuretic factor (ANF) , and myosin 

light chain -2 (MLC -2 ) promoters during phenylephrine- induced 

cardiac muscle cell hypertrophy requires activation of this pathway. 
Furthermore, constitutively active Ras or Raf-l can mimic the action of 
phenylephrine in inducing expression from these promoters . In this study, 
we tested whether constitutively active MKK, the molecule immediately 
downstream of Raf, was sufficient to induce expression. Expression of 
constitutively active MKK induce ERK2 kinase activity and caused expression 
from the c-Fos promoter , but did not significantly activate expression of 
reporter genes under the control of either the ANF or MLC -2 promoters 

Expression of CL100, a phosphatase that inactivates ERKs, prevented 
expression from all of the promoters . Taken together, these data suggest 
that ERK activation is required for expression from the Fos, ANF, and MLC 
- 2 promoters but MKK and ERK activation is sufficient for expression 

only from the Fos promoter . Constitutively active MKK synergized with 
phenylephrine to increase expression from a c-Fos- or an API-driven 
reporter. However, active MKK inhibited phenylephrine- and Raf -1- induced 
expression from the ANF and MLC -2 promoters . A DNA sequence in the 

MLC -2 promoter that is a target for inhibition by active MKK, but not 
CL100, was mapped to a previously characterized DNA element (HF1) that is 
responsible for cardiac specificity. Thus, activation of cardiac gene 
expression during phenylephrine- induced hypertrophy requires ERK activation 
but constitutive activation by MKK can inhibit expression by targeting a 
DNA element that controls the cardiac specificity of gene expression. 
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Retinoic acid accelerates embryonic stem cell -derived cardiac 
differentiation and enhances development of ventricular cardiomyocytes . 

Wobus AM; Kaomei G; Shan J; Wellner MC; Rohwedel J; Ji Guanju; 
Fleischmann B; Katus HA; Hescheler J; Franz WM 
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Pluripotent embryonic stem (ES) cells spontaneously^diif f erentiate via 
embryo-like aggregates into cardiomyocytes of pacemaker-, atrium- and 
ventricle-like type, which can be distinguished by their specific patterns 
of action potentials. It has been shown that retinoic acid (RA) treatment 
during ES cell differentiation increases the number of cardiomyocytes in a 
time- and concentration- dependent manner. In order to test the effect of RA 
on cardiomyocyte differentiation and specialization into ventricle-like 
cardiomyocytes, we studied gene expression ox' beta-galactosidase driven by 
the ventricular myosin light chain^-2 (MLC-2v) promoter as an 

indicator for ventricular differentiation . Clones containing the stably 
integrated expression vector pGNA/ MLC - 2 .1 were selected, which 
revealed an increase of beta-galactosidase activity in cardiomyocytes of 
embryoid bodies at day 7+16. RA,yboth, in the all-trans and in the 9-cis 
configuration resulted in a slc^nif icant acceleration of cardiomyocyte 
differentiation and a transient increase of beta-galactosidase activity. To 
test whether this acceleratio^n of cardiac differentiation and RA- induced 
increase of the MLC-2v promotor/beta-galactosidase activity reflects an 
increase of cardiac- ari'd ventricle-specific gene expression, a 
semi -quantitative RT-PCR ^analysis was performed for alpha- cardiac myosin 
heavy chain (alpha-MHOy/and MLC-2v genes. It was shown that both 10 (-8) M 
and 10 (-9) M RA resulted in an increased level of alpha-cardiac MHC and 
MLC-2v mRNA in embryad!cl bodies in early, but not in terminal developmental 
stages. This led y& to the conclusion that the RA- induced accelerated 
expression of card*iac-specif ic genes results in an enhanced development of 
ventricular cardiomyocytes . An increased number of ventricle-like cells 
after RA treatment was also found -by patch-clamp analysis. The number of 
cardiomyocytes/with Purkinje- and ventricle-like properties was shown to be 
increased by/RA, whereas the number of pacemaker- and atrium-like cells was 
reduced and/early pacemaker cells were not quantitatively affected. 
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Two distinct factor-binding DNA elements in o^rdiac myosin light 
chain 2 gene are essential for repression of^ics expression in skeletal 
muscle. Isolation of a cDNA clone for repressor protein Nished. 
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The express ion of the cardiac myosin light chain 2 (MLC2 ) gene 
is repressed, in skeletal muscle as a result of the negative regulation of 
its transcription. Two regulatory elements, the cardiac specific sequence 
(CSS) located upstream (-360 base pairs) and a downstream negative 
modulatory sequence (NMS) , which function in concert with each other, are 
required for repression of the MLC2 promoter activity in skeletal 
muscle. Individually, CSS and NMS have no effect. Transient transfection 
analysis with recombinant plasmids indicated that CSS- and NMS -mediated 
repression of transcription is position- and orientation-dependent and is 
transferable to heterologous promoters . A minimal conserved motif, 
GAAG/CTTC, present in both CSS and NMS, is responsible for repression as 
the mutation in the' core CTTC sequence alone was sufficient to abrogate its 
repressor activity. The DNA binding assay by gel mobility shift analysis 
revealed that one of the two complexes, CSSBP2, is significantly enriched 
in embryonic skeletal muscle relative to cardiac muscle. In extracts from 
adult skeletal muscle, where the cardiac MLC2 expression is suppressed, 
both complexes, CSSBP1 and CSSBP2, were present, whereas the cardiac muscle 
extracts contained CSSBP1 alone, suggesting that the protein (s) in the 
CSSBP2 complex accounts for the negative regulation of cardiac MLC2 in 
skeletal muscle. A partial cDNA clone (Nished) specific for the candidate 
repressor factor was isolated by expression screening of the skeletal 
muscle cDNA library by multimerized CSS-DNA as probe. The recombinant 
Nished protein binds to the CSS-DNA, but not to DeltaCSS-DNA where the core 
CTTC sequence was mutated. The amino acid sequence of Nished showed a 
significant structural similarity to the sequence of transcription factor 
"runt, " a known repressor of gap and pair- rule gene expression in 
Drosophila. 



7/7/7 (Item 7 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 1999 Dialog Corporation. All rts. reserv. 

09055831 97325049 

Expression from cardiomyocyte-specif ic -^promoter after 

adenovirus-mediated gene transfer in vitro and in vivo. 
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Adenoviruses are very attractive vectors for gene transfer into the 
cardiac muscle; however, their promiscuous tissue tropism, leading to an 
ectopic expression of the transgene, is a considerable practical 
limitation. To restrict ^/expression of a reporter gene in cultured 
cardiomyocytes and in tthe heart of the rat, we have constructed a 

recombinant adenovirus (Ad- MLC2 beta gal) containing the 

beta-galactosidase gene under the control of the rat ventricle-specific 
cardiac myosin light chain 2 (MLC-2v) promoter . We show in this 
work that the MLC-2v promoter inside the adenoviral genome retains its 



\ 



cardiac specificity in vitro, in cultured cardiomyocytes as well as in vivo 
in the animal heart. Northern blot studies after Ad-MLC2 beta gal 
infection show significant transcription only in cells derived from the 
cardiac muscle and not from the skeletal muscle. Quantitative analysis of 
the beta-galactosidase activity in a number of cell lines also confirms 
this result. The level of beta-galactosidase expression in rat neonatal 
cardiomyocytes infected with Ad-MLC2 beta gal is 8% of that found when 
primary cells are infected with Ad-RSV beta gal (containing a 
beta-galactosidase gene under the control of the Rous sarcoma virus 

promoter ) . The cardiomyocytes- specif ic expression is also found after 
injection of Ad-MLC2 beta gal directly into the rat myocardium, although 
the viral genome can be detected by polymerase chain reaction (PCR) in 
other tissues. Lack of expression after direct injection into liver and 
skeletal muscle confirms these results. The use of a tissue-specific 

promoter is a first step to restrict transgene expression to a particular 
cell type of the targeted tissue. 
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Heart muscle-specific gene expression using replication defective 
recombinant adenovirus . 
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Adenoviruses are a promising vector system' for future gene therapy of 
heart muscle diseases. The promiscuous tissue tropism of adenoviruses, 
however, may lead to the undesirable expression of putative therapeutic 
genes in nontarget cells and hence to considerable safety limitations for 
this vector system. To restrict gene expression to cardiomyocytes we 
constructed an adenoviral vector (Ad-jrilcLuc) in which the lucif erase gene 
is under the control of the ventricle- specific myosin light chain -2 
(mlc-2v) promoter . For controls, we constructed a recombinant 
adenovirus without promoter (Ad-Luc) and one with the Rous sarcoma virus 
(RSV) promoter (Ad-rsvLuc) ./ Our data demonstrate that the newly 
established viral vector Ad-mlcLuc was specifically active in rat 
neonatal cardiomyocytes in vitro but not in three established cell lines. 
Injections of the recombinant adenoviruses into the cardiac cavity of 
neonatal rats resulted in^myocardial specific gene expression of Ad-mlcLuc 
in vivo, despite the -f apt that viral DNA was detected by PCR at different 
levels in all tissues^ investigated. In vitro and in vivo, Ad-mlcLuc was 
exclusively active /in cardiac muscle cells, reaching 8-9% of the 
RSV- induced lucif erase activity. Direct injection of Ad-mlcLuc into thigh 
muscle gave only background luciferase activity (0.05% of Ad-rsvLuc) . 
Therefore, in the adenoviral system, the mlc-2v promoter allows 
heart-specific expression of a foreign gene thus providing a promising tool 
for gene transfer targeted to the myocardium. 

4 
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CARP, a cardiac ankyrin repeat protein, is downstream in the Nkx2-5 
homeobox gene pathway. 
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To identify the molecular pathways that guide cardiac ventricular chamber 
specification, maturation and morphogen4sis , we have sought to characterize 
factors that regulate the expression of the ventricular myosin light 

chain - 2 gene, one of the earliest markers of ventricular 

regionalization during mammalian cardiogenesis. Previously, our laboratory 
identified a 28 bp HF-la/MEF-2/element in the MLC-2v promoter region, 
which confers cardiac ventricular chamber-specific gene expression during 
murine cardiogenesis, and showed that the ubiquitous transcription factor 
YB-1 binds to the HF-la site/in conjunction with a co-factor. In a search 



for interacting co- factors , Jjf a nuclear ankyrin- like repeat protein CARP 
(cardiac ankyrin repeat protein) was isolated from a rat neonatal heart 
cDNA library by yeast two-hybrid screening, using YB-1 as the bait. 
Co-immunoprecipitation and /GST-CARP pulldown studies reveal that CARP forms 



a physical complex with^YB-1 in cardiac myocytes and immunostaining shows 
that endogenous CARP ^is localized in the cardiac myocyte nucleus. 
Co-transf ection assays j indicate that CARP can negatively regulate an 
HF-l-TK minimal promoter in an HF-1 sequence -dependent manner in cardiac 
myocytes, and CARP displays a transcriptional inhibitory activity when 
fused to a GAL 4 DNA-binding domain in both cardiac and noncardiac cell 
context. Northern analysis revealed that carp mRNA is highly enriched in 
the adult heart, with only trace levels in skeletal muscle. During murine 
embryogenesis, endogenous carp expression was first clearly detected as 
early as E8 . 5 sp4cifically in heart and is regulated temporally and 
spatially in the^ myocardium. Nkx2-5, the murine homologue of Drosophila 
gene tinman was^ previously shown to be required for heart tube looping 
morphogenesis and ventricular chamber- specif ic myosin light chain -2 
expression dur/ng mammalian heart development. In Nkx2 -5 (-/-) embryos, carp 
expression was' found to be significantly and selectively reduced as 
assessed by yboth whole-mount in situ hybridizations and RNase protection 
assays, suggesting that carp is downstream of the homeobox gene Nkx2-5 in 
the cardiac regulatory network. Co-transf ection assays using a dominant 
negative mutant Nkx2-5 construct with CARP promoter -lucif erase reporter 
constructs in cardiac myocytes confirms that Nkx2-5 either directly or 
indirectly regulates carp at the transcriptional level. Finally, a carp 
promoter -lacZ transgene, which displays cardiac-specific expression in 
wild-type and Nkx2-5(+/-) background, was also significantly reduced in 



Nkx2-5(-/-) embryos, indicating that Nkx2-5 either directly or indirectly 
regulates carp promoter activity during in vivo cardiogenesis as well as 
in cultured cardiac myocytes. Thus, CARP is a YB-1 associated factor and 
represents the first identified cardiac-restricted downstream regulatory 
gene in the homeobox gene Nkx2-5 pathway and may serve as a negative 
regulator of HF-1 -dependent pathways for ventricular muscle gene 

expression. 
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In vivo reporter/^ jenes can be used in different ways in molecular 
cardiology. In this paper studies are presented using the green fluorescent 
protein and one of its mutants, S65T-GFP, as in vivo reporter genes. With 
this new molecular tool we studied cell type specificity of the murine 
ventricular /myosin light chain 2 promoter , positive cell 

identification prior to patch clamp procedures, and the use of fluorescence 
activatecKcell sorting of transiently transfected mammalian cells. 
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Transactivation of cardiac MLC - 2 ^promoter by MyoD in 10T1/2 
fibroblast cells is independent of E-box requirement but depends upon new 
proteins that recognize MEF-2 site. 
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MyoD-mediated activation of skeletal muscle genes, which is dependent 
upon the consensus E-box sequence, involves, at least in one group of 
muscle genes, another transcription factor, the myocyte enhancer factor-2 
(MEF-2) . Since the cardiac myosin light chain -2 (MLC -2 ) gene 
promoter lacks the functional E-box but contains the activator MEF-2 
site, we tested the effect of ectopic expression of MyoD on cardiac MLC - 



2 promoter function. Here, we demonstrate that either transient or 

stable expression of MyoD in otherwise nonpermissive C3H10T1/2 fibroblast 
cells can promote the expression of MLC - 2 /CAT. Deletion and 
site-specific mutation analysis demonstrate that the MEF-2 site (Element B) 
in the MLC - 2 promoter is the target of activation by MyoD. Gel 

mobility shift assay using nuclear extracts from the normal and 
MyoD-transf ected fibroblast cells did not show a difference in the major 
MEF-2 binding complexes, except for one complex of fast-moving mobility, 
which suggested that new MEF-2 -like regulatory proteins are induced by 
MyoD. 
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Abstract 

By means of molecular biology and genetic research the influence of 
genetic factors on a great variety of human diseases could be shown. In the 
field of cardiovascular research the genetic defects of a few monogenetic 
disorders, such as Marfan 's syndrome and hypertrophic cardiomyopathy, have 
been characterized. In addition, candidate genes for polygenetic diseases, 
such as arterial hypertension and atherosclerosis, have been cloned. 
However, the identification of a candidate gene or its mutation does not 
prove its influence on the phenotype or the final cause of a particular 
disease. Only a targeted manipulation of a defined candidate gene in a 
transgenic animal model helps to understand the role of the gene and its 
product in the whole organism. Transgenic experiments can be divided into 
gene-addition and gene-deletion models. In a gene-addition experiment a 
fusiongene is microinj ected into a fertilized oocyte. The fusiongene 
itself consists at least of a regulatory element promoter and of a DNA 
sequence coding for the gene product (protein) of intended overproduction. 
The choice of the right promoter is important for obtaining 
tissue- specif ic gene expression. The cardiac myosin light chain -2 

promoter for example leads to a ventricle-specific gene expression in 
cardiomyocytes from early embryogenesis through adulthood. In a 
gene-deletion experiment on the other hand, the target gene is selectively 
knocked out by homologous recombination in embryonic stem (ES) cells. The 
selected ES-cells are then injected into blastocysts. If the ES-cells are 
integrated into the germ line and transmitted to the progeny, a transgenic 
line is established. This review article describes planning and development 
of transgenic animals and discusses established transgenic animal model 



systems with regard to cardiovascular physiology. In addition, animal 
models which may provide a basis for future gene therapy will be 
introduced. (105 Ref s . ) 
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cardiac myocyte hypertrophy. 
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Around the time of birth, cardiac muscle cells lose the capacity to 
divide and, from this time on, growth of the heart occurs by hypertrophy 
where each cells gets bigger. The hypertrophic response is characterized by 
changes in gene expression including expression of the atrial natriuretic 
factor (ANF) and myosin light chain -2 (MLC -2 ) genes. In 

cultured neonatal ventricular myocytes, hypertrophy also involves 
reorganization of contractile proteins into sarcomeric units. We have 
investigated the role of the Raf-1 kinase in this response. Activation of 
an estradiol -regulated Raf-1 protein kinase led to activation of 
mitogen-activated protein (MAP) kinase and activated expression from the 
ANF and MLC -2 promoters . Raf-1- induced activation of these genes was 
inhibited by a kinase deficient mutant of the 44-kDa MAP kinase, Erkl 
indicating a requirement for MAP kinases in the Raf -1-induced response. 
However, activation of Raf-1 was not sufficient to induce the organization 
of actin into sarcomeric units. Transfection of dominant negative Raf-1 
inhibited phenylephrine -induced activation of the ANF and MLC -2 

promoters . Transactivation was rescued by the introduction of increased 
amounts of c-Raf suggesting a role for Raf-1 in the response to 
alpha-adrenergic agonists. These results suggest that activation of Raf-1 
kinase is a critical component of the signal transduction pathway leading 
to changes in gene expression associated with hypertrophy but that Raf-1 is 
not sufficient for the regulation of actin organization during the 
hypertrophic response. 
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Positive regulatory elements (HF-la and HF-lb) and a novel negative 
regulatory element (HF-3) mediate ventricular muscle-specific expression 
of myosin light - chain 2-luciferase fusion genes in transgenic 

mice . 
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The cardiac myosin light-chain 2v (MLC-2v) gene has served as a model 
system to identify the pathways which restrict the expression of cardiac 
muscle genes to particular chambers of the heart during cardiogenesis . To 
identify the critical cis regulatory elements which mediate ventricular 
chamber- specific expression of the MLC-2v gene in the in vivo context, a 
series of transgenic mice which harbor mutations in putative MLC -2 cis 

regulatory elements in a 2 50 -bp MLC -2 -lucif erase fusion gene which 
is expressed in a ventricular chamber-specific fashion in transgenic mice 
were generated. These studies demonstrate that both components of HF-1 

(HF-la and HF-lb/MEF-2) are required to maintain ventricular 
chamber- specif ic expression and function as positive regulatory elements. 
Mutations in another conserved element (HF-2) are without statistically 
significant effect on ventricular chamber expression; Transgenics harboring 
mutations in the E-box site also displayed significant upregulation of 
reporter activity in the soleus, gastrocnemius, and uterus, with a 
borderline effect on expression in liver. Mutations in another conserved 
element (HF-3) result in a marked (> 75 -fold) upregulation of the 
luciferase reporter activity in the soleus muscle of multiple independent 
or transgenic founders. Since the HF-3 mutations appeared to have only a 
marginal effect on luciferase reporter activity in liver tissue, HF-3 
appears to function as a novel negative regulatory element to primarily 
suppress expression in muscle tissues. Thus, a combination of positive 

(HF-la/HF-lb) and negative (E-box and HF-3) regulatory elements appear to 
be required to maintain ventricular chamber- specif ic expression in the in 
vivo context . 
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Based on hybridization studies indicating constitutive expression levels 
of the endogenous myosin light chain - 2 (MLC -2 ) gene in 

embryonic, fetal, and adult myocardium, a model system for selective 




targeting of genes to the heart of transgenic mice has been developed. A 
2.1-kb DNA fragment of the 5' flanking region of the rat cardiac MLC -2 
gene was fused to the firefly lucif erase reporter gene and introduced into 
fertilized mouse oocytes. In four independent transgenic mouse lines, the 
expression of the MLC -2 -lucif erase fusion gene was found exclusively 
in heart muscle. In contrast to the endogenous MLC - 2 gene, no 
luciferase activity was detectable in slow-twitch skeletal muscle or any 
other tissue of transgenic mice. This result suggests that the 2.1-kb DNA 
fragment of the 5' flanking region of the cardiac MLC -2 gene contains 
the regulatory elements required for selective gene expression in cardiac 
myocytes in vivo. In contrast to the endogenous steady-state MLC -2 
expression during development, transgenic luciferase activity was 10 -fold 
higher during embryogenesis , when formation of the ventricular loop and 
septum takes place. The enhanced luciferase activity in early heart 
development may suggest a growth-dependent control mechanism, involving 
either transcriptional or posttranscriptional regulation. In conclusion, 
this model system with the 2.1-kb ventricle-specific MLC -2 promoter 
sequence should facilitate the overexpression of gene products in the 
developing and mature heart muscle and further elucidate molecular 
mechanisms of myocardial diseases such as cardiomyopathies. 
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of a single contractile protein gene. 
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To examine the relationship between the cardiac and skeletal muscle gene 
programs, the current study employs the regulatory (phosphorylatable) 
myosin light chain (MLC -2 ) a s a model ^.s.va.t ffm . Northern blotting, primer 
extension, and RNase protection studies documented the high level 
expression of the cardiac MLC -2 mRNA in both mouse cardiac and slow 
skeletal muscle (soleus) . Transgenic mouse lines harboring a 2100- or a 
250-base pair ra t^ cardi ac ^ MLC -2 promoter /luci fe r a se fusion ^gene 
were generated, demons t rating nign levels of luciferase activity in cardiac 
muscle, and only background luminescence in slow skeletal muscle and 
non-muscle tissues. As assessed by in situ hybridization, 
immunofluorescence, and luminescence assays of luciferase reporter activity 
in various regions of the heart, both the endogenous MLC -2 gene and the 
MLC - 2 luciferase fusion gene were expressed exclusively in the 




ventricular compartment, with expression in the atrium at background 
levels. Point mutations within the conserved regulatory sites HF-la and 
HF-lb significantly cripple ventricular muscle specificity, while mutation 
of the single E-box site was without effect, suggesting that ventricular 
muscle- specif ic expression occurs through an E-box- independent pathway. 
This study provides direct evidence that the cis regulatory sequences in 
the cardiac/slow twitch MLC -2 gene which confer cardiac and skeletal 
muscle-specific expression can be clearly segregated, suggesting that 
distinct regulatory programs may have evolved to control the 
tissue-specific expression of this single contractile protein gene in 
cardiac and skeletal muscle. 
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Recent studies have identified a conserved 28-bp element (HF-1) within 
the rat cardiac MLC -2 gene which confers cardiac muscle- specif ic and 
inducible expression during myocardial cell hypertrophy. Utilizing a 
combination of independent experimental approaches, this study 
characterizes two cardiac nuclear factors which bind to HF-1, a ubiquitous 
factor (HF-la) , and an A + T-rich binding factor (HF-lb) which is 
preferentially expressed in differentiated cardiac and skeletal muscle 
cells. The HF-la binding site is located in a core region of the 28-bp 
conserved element, immediately upstream from the A + T-rich HF-lb site, 
which is homologous to the MEF-2 site found in a number of muscle genes. By 
a number of separate criteria (gel mobility shift, competition, and 
mutagenesis studies) , HF-lb and MEF-2 appear to be indistinguishable and 
thus are either identical or closely related muscle factors. Transient 
assays of luciferase reporter genes containing point mutations throughout 
the 2 8-bp HF-1 regulatory element document the importance of both the 
HF-la and HF-lb sites in transient assays in ventricular muscle cells. In 
the native 250-bp MLC -2 promoter fragment, mutations in the single E 
box had little effect on cardiac muscle specificity, while point mutations 
in either the HF-la or HF-lb binding site significantly reduced promoter 
activity, underscoring the importance of both the HF-la and HF-lb sites in 
the transcriptional activation of this cardiac muscle gene. Thus, this 
study provides evidence that a novel, ubiquitous factor (HF-la) and a 
muscle factor (HF-lb/MEF-2) can form a novel, E-box- independent pathway for 
muscle-specific expression in ventricular cardiac muscle cells. 
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Transcriptional activation of the cardiac myosin light chain 2 
and atrial natriuretic factor genes by protein kinase C in neonatal rat 
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A cultured myocardial cell model was used to examine the role of protein 
kinase C-dependent pathways in the transcriptional activation of two 
cardiac muscle genes [myosin light chain 2 (MLC -2 ) and atrial 
natriuretic factor (ANF) ] during alpha-adrenergic receptor-mediated 
hypertrophy. Phorbol ester (phorbol 12-myristate 13 -acetate) and the 
alpha-adrenergic agonist phenylephrine both activate protein kinase C (PKC) 
and induce 4- to 5- fold increases in the expression of MLC -2 and ANF 

promoter /luciferase reporter genes with little effect on Rous sarcoma 
virus/lucif erase or minimal prolactin promoter /luciferase genes. To 
further assess the role of PKC in cardiac gene regulation, PKC expression 

vectors encoding constitutively activated PKC-alpha or PKC-beta, or a 
catalytically inactive PKC, were transiently cotransf ected with the cardiac 

promoter /luciferase constructs. Cotransf ection of either activated 
PKC-alpha or PKC-beta cDNA induces the expression of MLC -2 and ANF 

promoter /luciferase genes and of a reporter gene responsive to the 
transcription factor AP-1. The Rous sarcoma virus/lucif erase and minimal 
prolactin promoter /luciferase genes are not concomitantly induced by 
cotransf ectin with the PKC genes, indicating specificity of the 
transcriptional effect. The finding that activated PKC increases cardiac 
gene transcription suggests that activation of this enzyme may be a 
proximal signal for coregulation of two cardiac genes, MLC -2 and ANF, 
during the course of myocardial cell hypertrophy. 
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The transcription of the chicken cardiac myosin light chain -2 ( 
MLC - 2 ) promoter containing a 1 . 3 Kb 5' -flanking DNA segment is 
repressed upon co- transf ection with an expression vector (pMMV) 
containing the proto- oncogene fos in embryonic chicken cardiac muscle cells 
in culture. Similar concentrations of co-transf ectants containing other- 
genes e.g. luciferase were ineffective. To identify the DNA element (s) in 

MLC - 2 gene that responds to fos-mediated inhibition, 5 * -sequential 
deletion mutants of MLC - 2 promoter were tested in a transient 

transfection assay. A mutant, in which the 5* distal sequence was deleted 
upto -12 00 bp upstream of the mRNA start site was sensitive to fos 
inhibition, but the mutant containing -1130 bp was not, suggesting that a 
fos responsive element (FRE) is located between -1130 to -1200 bp upstream 
of the transcription initiation site. The same FRE sequence was also 
responsive to fos -inhibition in chicken skeletal muscle cells as well. 
Since over-expression of fos is implicated in repression of myogenic 
process, the selective inhibition of MLC -2 promoter activity by fos 
and identification of FRE sequence potentially important in understanding 
the relationship between myogenesis and the oncoprotein-mediated signal 
pathway (s) . 
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Alpha- and beta-adrenergic stimulation induces distinct patterns of 
immediate early gene expression in neonatal rat myocardial cells, fos/juri 
expression is associated with sarcomere assembly; Egr-1 induction is 
primarily an alpha 1-mediated response. 
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The present study was designed to determine if alpha- and beta-adrenergic 
stimulation of neonatal rat myocardial cells might induce common and/or 
distinct members of the immediate early gene program and to assess whether 
their induction might correlate with the differential effects of these 
adrenergic agonists on cardiac gene expression, sarcomere assembly, and 
several features of myocardial cell hypertrophy. Alpha- and beta-adrenergic 
stimulation of neonatal rat myocardial cells both produce an increase in 
the assembly of an individual contractile protein (myosin light chain 
-2 ) into organized sarcomeric units and also rapidly induce mRNAs for the 
immediate early genes c-fos and c-jun, thereby suggesting a potential role 
for these protooncogenes in sarcomerogenesis . alpha -Adrenergic stimulation 
results in the co- induction of mRNAs encoding a zinc finger protein gene 
(Egr-1) . However, beta-adrenergic stimulation does not produce a 
significant increase in the levels of Egr-1 mRNA, providing the first 



evidence in any cell system that c-fos and Egr-1 expression can regulated 
separately. Studies with norepinephrine in combination with various 
adrenergic receptor antagonists revealed that the induction of Egr-1 is 
primarily an alpha 1-mediated, pertussis toxin- insensitive response. These 
studies provide the first evidence for the induction of immediate early 
genes following adrenergic stimulation of myocardial cells and demonstrate 
alpha- and beta-adrenergic stimulation can rapidly activate the expression 
of common and distinct subsets of these transcriptional regulators . Since 
alpha- and beta-adrenergic agonists have differential effects on cardiac 
gene expression and on the acquisition of several features of myocardial 
cell hypertrophy, the induction of Egr-1 provides a potential mechanism for 
the induction of genes that are exclusively induced during 
alpha-adrenergic-mediated myocardial cell hypertrophy. 
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Co- regulation of the atrial natriuretic factor and cardiac myosin 
light chain- 2 genes during alpha-adrenergic stimulation of neonatal, 

rat ventricular cells. Identification of cis sequences within an embryonic 
and a constitutive contractile protein gene which mediate inducible 
expression. 
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To study the mechanisms which mediate the transcriptional activation of 
cardiac genes during alpha adrenergic stimulation, the present study 
examined the regulated expression of three cardiac genes, a ventricular 
embryonic gene (atrial natriuretic factor, ANF) , a constitutively expressed 
contractile protein gene (cardiac MLC -2 ) , and a cardiac sodium channel 
gene. alpha 1 -Adrenergic stimulation activates the expression and release 
of ANF from neonatal ventricular cells. As assessed by RNase protection 
analyses, treatment with alpha-adrenergic agonists increases the 
steady-state levels of ANF mRNA by greater than 15-fold. However, a rat 
cardiac sodium channel gene mRNA is not induced, indicating that 
alpha-adrenergic stimulation does not lead to an increase in the expression 
of all cardiac genes. Studies employing a series of rat ANF lucif erase and 
rat MLC -2 luciferase fusion genes identify 315- and 92-base pair cis 

regulatory sequences within an embryonic gene (ANF) and a constitutively 
expressed contractile protein gene (MLC -2 ) , respectively, which mediate 
alpha-adrenergic- inducible gene expression. Transfection of various ANF 
luciferase reporters into neonatal rat ventricular cells demonstrated that 
upstream sequences which mediate tissue-specific expression (-3003 to -638) 



can be segregated from those responsible for inducibility . The lack of 
inducibility of a cardiac Na+ channel gene, and the segregation of ANF gene 
sequences which mediate cardiac specific from those which mediate inducible 
expression, provides further insight into the relationship between 
muscle-specific and inducible expression during cardiac myocyte 
hypertrophy. Based on these results, a testable model is proposed for the 
induction of embryonic cardiac genes and constitutively expressed 
contractile protein genes and the noninducibility of a subset of cardiac 
genes during alpha- adrenergic stimulation of neonatal rat ventricular 
cells . 
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Transcriptional regulation of the chicken cardiac myosin light 
chain 2 (MLC2 -A) gene was investigated in chicken primary myoblast 

and fibroblast cultures transfected with vector constructs containing the 
bacterial marker gene for chloramphenicol acetyltransf erase (CAT) under the 
control of the MLC2 -A promoter . We here demonstrate that sequences 
close to the TATA box are sufficient to direct muscle specific and 
regulated expression of the MLC2 -A mRNA. Transcription from MLC2 -A 

promoter /CAT hybrids in myocytes starts from the authentic cap site 
that is also used in vivo. In primary breast muscle cells, 
bromodeoxyuridine (BUdR) , a reversible blocking agent of cell 
differentiation, suppresses transcription from the MLC2 -A promoter 
whereas nonmuscle promoters like the RSV- or the cytoplasmic beta-actin 
promoter are unaffected in their transcriptional capacity. Although the 
endogenous cardiac MLC2 -A gene in chicken is exclusively active in heart, 
the transfected MLC 2 -A promoter escapes this cell type control in 
primary cultures of breast muscle. These results demonstrate that although 
muscle specificity of the MLC 2 -A gene and its transcriptional 
up-regulation during differentiation is maintained in a rather short 
promoter segment, restrictive elements determining the muscle cell type 
specificity in vivo are either not present in our constructs or are not 
acting under the conditions of transient transf ection . 
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Characterization of 5' -flanking region of heart myosin light chain 2A 
gene. Structural and functional evidence for promoter activity. 
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Two recombinant clones, lambda LC5 and lambda LC13, encompassing the 
entire regulatory myosin light chain 2 (MLC2A) gene of chicken 

heart muscle were isolated. Of these, lambda LC5 which contains a large 
5' -flanking sequence of about 7.0 kb, was characterized by a partial 
nucleotide sequence analysis. A TATA- like sequence (TATTTTTA) and a 
CAAT-box (CAAAAGT) are located at positions -32 and -59, respectively, 
which most likely constitute the functional promoter region in the gene. 
Based on primer extension reaction with a synthetic 20-mer corresponding to 
the 5 '-leader sequence and total poly(A+) RNA, the probable transcription 
initiation site in the gene was located. The gene promoter activity was 
demonstrated following transient expression of recombinant genomes 
containing the chicken upstream sequence fused to the bacterial 
chloramphenicol acetyltransf erase (CAT) or to the rat preproinsulin II 
genes. The extracts from a Quail fibroblast cell line (QT35) transfected 
with the construct (pLCoS . 2iCat) containing the putative chicken promoter 
, and the CAT gene promoted the formation of 3' -acetate chloramphenicol. 
Another construct (pBC12LC5 . 2f ) contains the rat preproinsulin II gene 
placed under the control of chicken promoter and a simian virus 40 origin 
of replication. Transfection of COS cell line with pBC12LC5.2f DNA resulted 
in an efficient expression of rat preproinsulin mRNA initiating from the 
chicken promoter . The transfection assay also allowed detection of 
chicken MLC2A gene transcripts by Sl-nuclease protection of end-labeled DNA 
probes. A comparison of the MLC2A upstream gene sequence with those 
available for skeletal myosin light chains revealed no common sequence 
elements, suggesting that cardiac MLC2A gene promoter region has diverged 
considerably from its counterparts in skeletal muscle. 
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Characterization of the myosin light- chain- 2 gene of Drosophila 
melanogaster . 

Parker VP; Falkenthal S; Davidson N 
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Recombinant DNA clones encoding the Drosophila melanogaster homolog of 
the vertebrate myosin light -chain -2 (MLC -2 ) gene have been 

isolated. This single-copy gene maps to the chromosomal locus 99E. The 
nucleotide sequence was determined for a 3.4-kilobase genomic fragment 




containing the gene and for two MLC -2 cDNA clones generated from late 
pupal mRNA. Comparison of these sequences shows that the gene contains two 
introns, the positions of which are conserved in the corresponding rat 
sequence. Extension of a primer homologous to the mRNA reveals two start 
sites for transcription 12 nucleotides apart. The sequence TATA is not 
present ahead of the mRNA cap site. There are two major sites of poly (A) 
addition separated by 3 56 nucleotides. The protein sequence derived from 
translation of the cDNA sequence shows a high degree of homology with that 
for the DTNB myosin light chain (MLC -2 ) of chicken. A lower degree of 
sequence homology was seen in comparisons with other evolutionarily related 
calcium-binding proteins. RNA blots show high levels of expression of 
several transcripts during the developmental time stages when muscle is 
being produced. In vitro translation of hybrid- selected RNA produces two 
polypeptides which comigrate on two-dimensional gels with proteins from 
Drosophila actomyosin, although the cDNA sequence reveals only one 
26-kilodalton primary translation product. 
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Structure, organization, and expression of the rat cardiac myosin 
light chain- 2 gene. Identification of a 250-base pair fragment which 
confers cardiac-specific expression. 
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The present study characterized the structure, organization, and 
expression of the rat cardiac myosin light chain (MLC ) -2 gene. The rat 
cardiac MLC -2 gene has seven exons which display complete conservation 
with the exon structure of the rat fast twitch skeletal MLC -2 gene. A 
250-base pair (bp) sequence of the 5 '-flanking region contains CArG motifs 
and additional cis elements, each greater than 10 bp in length, which were 
conserved in sequence and relative position with the chick cardiac MLC -2 

gene. A series of MLC -2 /lucif erase fusion genes consisting of nested 
5' deletions of the MLC - 2 5* -flanking region'were constructed and' 
transfected into primary neonatal rat myocardial cells and a non-myocardial 
cell line (CV-1) , demonstrating that this 250 bp of the MLC -2 
5' -flanking region was sufficient to confer cardiac specific expression on 
a lucif erase reporter gene. This study suggests the presence of important 
proximal regulatory sequences in the MLC -2 5* -flanking region which 
are capable of directing the cardiac specific expression of the rat cardiac 

myosin light chain 2 gene. 
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We have cloned and analyzed the Caenorhabditis elegans regulatory 
myosin light -chain genes. C. elegans contains two such genes, which we have 
designated mlc-1 and mlc - 2 . The two genes are separated by 2.6 
kilobases and are divergently transcribed . We determined the complete 
nucleotide sequences of both mlc-1 and mlc -2 . A single, conservative 
amino acid substitution distinguishes the sequences of the two proteins. 
The C. elegans proteins are strongly homologous to regulatory myosin 
light chains of Drosophila melanogaster and vertebrates and weakly 
homologous to a superfamily of eucaryotic calcium-binding proteins. Both 
mlc-1 and mlc - 2 encode abundant mRNAs. We mapped the 5' termini of 
these transcripts by using primer extension sequencing of mRNA templates. 
mlc-1 mRNAs initiate within conserved hexanucleotides at two different 
positions, located at -28 and -38 relative to the start of translation. 
The 5' terminus of mlc - 2 mRNA is not encoded in the 4.8-kilobase 
genomic region upstream of mlc -2 . Rather, mlc -2 mRNA contains at 
its 5' end a short, untranslated leader sequence that is identical to the 
trans-spliced leader sequence of three C. elegans actin genes. 
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The 20 -kD regulatory light chain (RLC) plays a central role in the 
regulation of smooth muscle contraction. Little is known about the 
structure or expression of smooth muscle myosin light chain (MLC) genes. A 
cDNA library was constructed in the expression vector , lambda gt-11, with 
mRNA derived from cultured rat aortic smooth muscle cells. Using antibody 
generated against tracheal smooth muscle myosin, three cDNA clones encoding 
a RLC were isolated, one of which, SmRLC-2, represents a full-length 
transcript of the RLC mRNA. The derived amino acid sequence shows 94.2% 
homology with the chicken gizzard RLC, and 70 and 52% homology with the rat 



skeletal and cardiac muscle MLC -2 proteins, respectively. Thus, the 
gene encoding the putative smooth muscle RLC appears to have originated by 
duplication of the same ancestor that gave rise to the sarcomeric MLC -2 
genes. Contrary to the stringent tissue-specific expression of sarcomeric 
MLC - 2 genes, RNA blot hybridization and SI nuclease mapping 
demonstrates that the putative smooth muscle RLC gene is expressed in 
smooth, sarcomeric, and nonmuscle tissues at significant levels. Primer 
extension analysis suggests that the same promoter region is used in 
these different tissues. Thus the putative smooth muscle RLC gene appears 
to be a gene that is constitutively expressed in a large variety of cells 
and has a differentiated function in smooth muscle. 
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ABSTRACT: Studied was the quality of fertilized eggs of individual hens in 
basic population (Sx and RIR strains) in order to obtain the hens giving 
the embryos of best quality which can be used for chick/chick transgenic 
chimaera construction. Hens which yielded the best embryos (no 
unfertilized eggs, or dead or abnormal embryos) were used as mothers of 
next generation (daughters) . Significant differences were found (Duncan 
test) in mortality of embryos obtained from contemporaries and mothers 
(frequency = 0.099 and 0.000, respectively, P It 0.01) and no 
statistically significant differences between embryos obtained from 
mothers and daughters. However, the malformations were more frequent in 
daughters' embryos as compared with mothers' (frequency = 0.038 and 
0.000, respectively, P It 0.01). It strongly suggests that only frequency 
of early embryonic mortality depends on maternal genome. The chick/chick 
transgenic chimaeras were constructed by injection* of Sx transfected 
blastodermal cells into subgerminal cavity of RIR blastoderms in freshly 
laid, unincubated egg. The expression vectors (consisted of LacZ gene 
driven by different promoters ) were used for transf ection. The abnormal 
embryos (absent in the population of mothers) were similar in chick/chick 
transgenic chimaeras and control embryos of mother 1 s contemporaries and 
mother ' s daughters . They had deformed heads with often anteriorly open 
brain. There is no evidence that introduced gene vectors were 
responsible for abnormalities which were observed in chick/chick 
chimaeras. In 3 day chick/chick chimaeras, the transcription of 
introduced gene driven by tissue unspecific SV 40 or RSV promoter was 
observed in extraembryonic tissues. The LacZ gene (driven by tissue 
specific promoter - chicken cardiac myosin light chain -2 gene 
promoter ) was not expressed. 
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The potential of transgenic animal models in cardiovascular research 

TRANS GENE TIERMODELLE : NEUE. MOGL I CHKE I TEN FUR DIE 
HERZ - KRE I S LAUF - FORS CHUNG 

Franz W.M.; Frey N. ; Muller O.; Kubler W. ; Katus H.A. 

Innere Medizin III, Bergheimer Str. 58,D-69115 Heidelberg Germany 

Zeitschrift fur Kardiologie ( Z. KARDIOL. ) (Germany) 1995, 84/SUPPL. 4 

(17-32) 

CODEN: ZKRDA ISSN: 0300-5860 

DOCUMENT TYPE: Journal; Conference Paper 

LANGUAGE: GERMAN SUMMARY LANGUAGE: GERMAN; ENGLISH 

By means of molecular biology and genetic research the influence of 
genetic factors on a great variety of human diseases could be shown. In the 
field of cardiovascular research the genetic defects of a few monogenetic 
disorders, such as Marfan 's syndrome and hypertrophic cardiomyopathy, have 
been characterized. In addition, candidate genes for polygenetic diseases, 
such as arterial hypertension and atherosclerosis, have been cloned. 
However, the identification of a candidate gene or its mutation does not 



prove its influence on the phenotype or the final cause of a particular 
disease. Only a targeted manipulation of a defined candidate gene in a 
transgenic animal model helps to understand the role of the gene and its 
product in the whole organism. Transgenic experiments can be divided into 
gene-addition and gene-deletion models. In a gene-addition experiment a 
fusion gene is microinjected into a fertilized oocyte. The fusiongene 
itself consists at least of a regulatory element promoter and of a DNA 
sequence coding for the gene product (protein) of intended overproduction. 
The choice of the right promoter is important for obtaining 
tissue- specif ic gene expression. The cardiac myosin light chain -2 
promoter for example leads to a ventricle specific gene expression in 
cardiomyocytes from early embryogenesis through adulthood. In a 
gene-deletion experiment on the other hand, the target gene is selectively 
knocked out by homologous recombination in embryonic stem (ES) cells. The 
selected ES-cells are then injected into blastocysts. If the ES-cells are 
integrated into the germ line and transmitted to the progeny, a transgenic 
line is established. This review article describes planning and development 
of transgenic animals and discusses established transgenic animal model 
systems with regard to cardiovascular physiology. In addition, animal 
models which may provide a basis for future gene therapy will be 
introduced. 
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ABSTRACT: A new DNA construct for use in gene therapy contains a human or 
rat regulatory sequence (RS) from the 5' -end of the heart myosin 
light chain gene ( MLC -2 ) , functionally attached to a sequence 
encoding a therapeutic product, antisense RNA or ribozyme. The RS 
extends from +18 to -19 up to at least -800, preferably -2700, from the 
MLC -2 gene start site, and includes elements HF-la, HF-lb, MLE1 and 
HF-3, and optionally the E-box and/or HF-2, and the CSS element. The 
DNA may be incorporated in a defective adeno virus or adeno-associated . 

virus vector , with 2 inverted terminal repeats, or a liposome. The 
therapeutic gene may encode dystrophin, beta-adrenergic receptor or 
nitric-oxide-synthase (EC-1 . 14 . 13 . 39) , with optional non-coding regions 
and/or a polyadenylation signal. The construct provides high 



transfection rates, stable gene expression, and is particularly- 
specific for cardiac muscle. The DNA may be used to treat heart 
disease, particularly cardiac insufficiency, dilatative or hypertrophic 
cardiomyopathy, dystrophinopathy, vascular disease, hypertension, 
arteriosclerosis, stenosis and/or restenosis. (44pp) 
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ABSTRACT: Adeno viruses are a promising vector system for gene therapy of 
heart muscle disease. However, the promiscuous tissue tropism of adeno 
viruses may lead to undesirable expression of putative therapeutic 
genes in non- target cells, and to considerable safety limitations. To 
restrict gene expression to cardiomyocytes , the ventricle- specif ic 

activity of a myosin light chain -2 (mlc -2 ) promoter was 
used to drive expression of a lucif erase reporter gene, in Ad-mlcLuc. 

Controls were constructed with no promoter (Ad-Luc) and with a 
Rous -sarcoma virus (RSV) promoter (Ad-rsv-Luc) . Ad-mlcLuc was 
specifically active in neonatal cardiomyocytes in vitro. Injection of 
Ad-mlcLuc viruses (2,000 million pfu) into the chamber of the left 
ventricle and thigh muscle of neonatal rats confirmed cardiac- specif ic 

gene expression in vivo. The mlc - 2 promoter construct was 
exclusively active in cardiac muscle cells, reaching 8% of the strong 

RSV promoter activity. This vector is a promising tool for gene' 
transfer targeted to the myocardium. (0 ref) 
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ABSTRACT: A model system for targeting of genes to the heart of transgenic 
mice was developed. A 2 . 1 kb DNA fragment of the 5' -flanking region of 
the ra t cardi ac myosin light chain -2 (MLC -2 ) gene was fused 
to a firefly luciferase (EC-1 . 13 . 12 . 7) "gene and - * introduced into 
fertilized mouse oocytes. In 4 independent transgenic mouse lines, the 

expression of the fusion gene was exclusively found in the heart 

muscle. In contrast to the endogenous MLC -2 gene, which was 
constitutively expressed in ventricles and outflow tract during cardiac 
embryogenesis and coexpressed in slow twitch skeletal muscle in adult 

mice, 2 properties of the 2.1 kb MLC -2 promoter were observed: 
(1) a cardiac muscle restricted activity in embryonal, fetal and adult 
mice with no coexpression in any other tissues; and (2) a 10-fold 
upregulated expression activity during the embryonal period of 
ventricular loop and septum formation. The 2.1 kb fragment contained 

the regulatory elements for selective gene expression in cardiac 
myocytes in vivo. The promoter may facilitate foreign gene expression 
in gene therapy. (0 ref) 
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